We present a way to solve Slavnov-Taylor identities in a general nonsupersymmetric theory. The solution can be parametrized by a limited number of functions of spacetime coordinates, so that all the effective fields are dressed by these functions via integral convolution. The solution restricts the ghost part of the effective action and gives predictions for the physical part of the effective action.
Introduction
The effective action is an important quantity of the quantum theory. Defined as the Legendre transformation of the path integral, it provides us with an instrument to find the true vacuum state of the theory under consideration and to study its behavior taking into account quantum corrections. Slavnov-Taylor (ST) identities are also an important tool to prove the renormalizability of gauge theories in four spacetime dimensions [1, 2] . They generalize Ward-Takahashi identities of quantum electrodynamics to the non-Abelian case and can be derived starting from the property of invariance of the tree-level action with respect to BRST symmetry [3, 4] . ST identities for the effective action have been derived in Ref. [5] .
Slavnov-Taylor identities are equations involving variational derivatives of the effective action. The effective action contains all the information about quantum behaviour of the theory, and in quantum field theory it is the one particle irreducible diagram generator. Searching for the solution to Slavnov-Taylor identities can be considered as a complementary method to the existing nonperturbative methods of quantum field theory such as the Dyson-Swinger and Bethe-Salpeter equations. The solution to Slavnov-Taylor identities in the four-dimensional supersymmetric theory has been proposed recently [6] . In the procedure to derive that solution, the no-renormalization theorem for superpotential [7, 8] has been used extensively. In this paper we will suggest that this point is not crucial and that arguments similar as those given before [6] can be used in the nonsupersymmetric case. In the approach developed below there are no restrictions on the number of dimensions and renormalizability of the theory. We require only that the theory under consideration can be regularized in such a way that the Slavnov-Taylor identities are valid and that BRST symmetry is anomaly free, as in the case, e.g., in QCD.
We argue that the functional structure of the auxiliary ghost-ghost Lc 2 correlator in nonsupersymmetric gauge theories is fixed by Slavnov-Taylor identities in a unique way. In this correlator L is a nonpropagating background field and it is coupled at the tree level to the BRST transformation of the ghost field c. According to our assumption, the vertex Lc 2 is invariant with respect to ST identities and this then gives the following quantum structure for it:
As one can see, the main feature of this result is that the effective ghost field c is dressed by the unknown function G −1 c (x − y). This dressing contains all the quantum information about this correlator. We can use the structure of this correlator as a starting point to find the solution for the total effective action.
The solution to the Slavnov-Taylor identities found in the present paper imposes restrictions on the ghost part of the effective action. For example, it means that the gluonghost-antighost vertex can be read off from our result for the effective action (67):
whereG A is the Fourier image of a function that dresses gauge field, while G m (q, p) is the gluon-ghost-antighost vertex, q is the momentum of the antighost field b and p is the momentum of the ghost field c, and p + k + q = 0. Another feature of the result obtained here is that the physical part of the effective action (67) is gauge invariant in terms of the effective fields dressed by the dressing functions G. In the result (67) for the effective action information about quantum behaviour of the theory is encoded in a finite number of dressing functions and in the running function of the coupling. The paper is organized in the following way. In Section 2 we review some basic aspects of BRST symmetry and Slavnov-Taylor identities for the irreducible vertices. In Section 3 we show how to obtain the functional structure (1) of the Lc 2 correlator. In Section 4 we obtain the correlator linear in another nonpropagating background field K m , thus fixing the terms in the effective action which contain ghost and antighost effective fields. In Section 5 we describe higher correlators in K m and L. In Section 6 we make a conjecture about the form of the physical (pure gluonic) part of the effective action and then in Section 7 we consider renormalization of it to remove infinities. A brief summary is given at the end. The questions of consistency of this effective action within perturbative QCD are investigated in a second paper [9] . For simplicity, in the present paper we focus on pure gauge theories in four spacetime dimensions with SU (N ) gauge group. No matter field is included in the consideration, although their addition does not change our results.
Preliminaries
We consider the traditional Yang-Mills Lagrangian of the pure gauge theory
The gauge field is in the adjoint representation of the gauge group. A nonlinear local (gauge) transformation of the gauge fields exists which keeps theory (3) invariant. This symmetry must be fixed, Faddeev-Popov ghost fields [10] must be introduced and finally the BRST symmetry can be established for the theory that in addition to the classical action (3) contains a Faddeev-Popov ghost action and the gauge-fixing term.
To be specific, we choose the Lorentz gauge fixing condition
Here f is an arbitrary function in the adjoint representation of the gauge group that is independent on the gauge field. The normalization of the gauge group generators is
and we use notation X = X a T a for all the fields in the adjoint representation of the gauge group, like gauge fields themselves, ghost fields, and their respective sources. The conventional averaging procedure with respect to f is applied to the path integral with the weight
and as the result we obtain the path integral
in which
Here the ghost field c and the antighost field b are Hermitian, b † = b, c † = c in the adjoint representation of the gauge group. They possess Fermi statistics. The infinitesimal transformation of the gauge field A m is defined by the fact that it is a gauge connection,
where λ(x) is an infinitesimal parameter of the gauge transformation. This transformation comes from the transformation of covariant derivatives,
where φ is some representation of the gauge group. To obtain the BRST symmetry we have to substitute i c(x) ε instead of λ. Here ε is Hermitian Grassmannian parameter, ε † = ε, ε 2 = 0. Thus, the BRST transformation of the gauge field is
In order to obtain the BRST transformation of the ghost field c we have to consider two subsequent BRST transformations
where κ is a Grassmannian parameter too, κ 2 = 0. This transformation again is equivalent to an infinitesimal transformation of the gauge field in covariant derivatives,
It means that we can consider the inner BRST transformation (with ε) as the substitution (7) in the outer BRST transformation (with κ). The second term after the covariant derivative is a transformation of A m under the outer BRST transformation while the third term after the covariant derivative is the transformation of i∇ m cκ and can it be cancelled by the transformation of the second term cκ
Thus, the transformations (7) and (9) together leave the covariant derivative of the ghost field unchanged. Such a symmetry is very general and always exists if the gauge fixing procedure has been performed in the path integral for any theory with nonlinear local symmetry. The noninvariance of the gauge fixing term is cancelled by the corresponding transformation of the antighost field b.
To collect all things together, the action (6) is invariant with respect to the BRST symmetry transformation with Grassmannian parameter ε,
The external sources K and L of the BRST transformations of the fields are BRST invariant by definition, so the last two lines in the Eq. (5) are BRST invariant with respect to the transformations (10) .
The effective action Γ is related to W = i ln Z by the Legendre transformation 1
where G(k) = 0 if ϕ k is Bose field and G(k) = 1 if ϕ k is Fermi field. We use throughout the paper notation
for any field X in the adjoint representation of the gauge group. Iteratively all equations (11) can be reversed,
and the effective action is defined in terms of new variables,
Hence, the following equalities take place
If the change of fields (10) in the path integral (5) is made one obtains the SlavnovTaylor identity as the result of invariance of the integral (5) under a change of variables,
or, taking into account the relations (13), we have [2] Tr
The problem is to find the most general functional Γ of the variables ϕ, K m , L that satisfies the ST identity (15). Before doing it, we need in addition to ST identities also the ghost equation that can be derived by shifting the antighost field b by an arbitrary field ε(x) in the path integral (5) . The consequence of invariance of the path integral with respect to such a change of variable is (in terms of the variables (11)) [2] 
The ghost equation (16) restricts the dependence of Γ on the antighost field b and on the external source K m to an arbitrary dependence on their combination
This equation together with the third term in the ST identities (15) is responsible for the absence of quantum corrections to the gauge fixing term. Stated otherwise, when expressing δΓ/δb(x) in the third term in the ST identity (15) as −∂ m (δΓ/δK m (x)) by Eq. (16), the sum of the first and the third term in (15) can be rewritten as
,
2 is the gauge-fixing part of the classical action (6) . In fact, all the other terms in the ST identity (15) can be rewritten with Γ ′ instead of Γ, yielding
This shows explicitly that the gauge-fixing part of Γ remains unaffected by quantum
Functional structure of Lcc vertex
One can consider the part of the effective action that depends only on the fields L and c. We write generally
We assume that the first term is invariant with respect to the second operator in the identities (15) which is
This assumption is based on the following. In perturbation theory the first term of (19) can be understood as the classical term plus a quantum correction to the vertex Lcc (nothing forbids us to consider the auxiliary field L as a non-propagating background field). The operator (20) can be considered as an infinitesimal substitution in the effective action
In other words, one can consider the result of such a substitution as the difference
to linear order in δΓ δL (x) . As one can see, the application of the substitution (21) to the vertex Lcc of the effective action Γ gives a variation of order Lccc. Another contribution of the same order Lccc comes into the variation from the monomial LccA of the effective action Γ due to the first term in the ST identity (15). Indeed, one can consider the first term in (15) as the substitution
or, in other words, such a substitution can be considered as the difference
. Application of such a substitution to the monomial LccA of the effective action Γ gives a contribution of order Lccc in effective fields and this contribution comes from full ghost propagator of order in fields K m ∂ m c,
Thus, there are only these two possible contributions in variation Lccc. Schematically, total Lccc variation can be presented as
where brackets mean v.e.v.s of the vertices. This is a schematic form of the ST identity relating the Lcc and LccA field monomials. The precise form of this relation can be obtain by differentiating the identity (15) with respect to L and three times with respect to c and then by setting all the variables of the effective action to zero. Thus, the second degree of ln(p 2 /µ 2 ) is also determined by the invariance with respect to the first term in the identity (22). We can go further in this logical chain and we will always conclude that the highest degree of ln(p 2 /µ 2 ) in Lcc is invariant itself with respect to ST identity. This is the main source of the intuitive motivation to consider the Lcc correlator separately from the other field monomial LccA.
In such a case, it will be shown below that the only solution for this Lcc term of the effective action is
To prove (23), we consider the proper correlator
As we have already noted, in perturbation theory it can be understood as a correction to the vertex Lc 2 and we consider the auxiliary field L as a non-propagating background field. T abc is some group structure. The equation (24) is just a general parametrization of the proper correlator Lc 2 and nothing more. Equation (24) says that Γ (a;b,c) (x, y, z) = Γ(x, y, z)T abc , where T abc is a 3-tensor in the adjoint representation of the gauge group. This reflects the fact that the global symmetry of the gauge group must be conserved in the effective action. With respect to that symmetry the auxiliary fields K a and L a are vectors in the adjoint representation of the gauge group. Also,
This is a direct consequence of the Grassmannian nature of the ghost fields. It follows from the parametrization (24). Further, from Eq. (24) follows
By substituting this expression in the Slavnov-Taylor identity (15) we have
Taking into account (25) the last two lines can be re-written as
Now one can make total symmetrisation with respect to pairs (m, y), (n, z), and (b, z ′ ). It results in
Thus, one comes to the equation
As one can see, at tree level T dab ∼ f abd and
and, hence, the identity (26) is Jacobi identity. We consider in this paper gauge theories with SU (N ) gauge group and we have noted this in Introduction. The structure constants f abc are completely antisymmetric in such a case. With help of identities
which are consequences of Jacobi identity, one can reduce the group structure of one loop diagram Lcc to f ABC and that is true for all loops. Thus, it is natural to assume that T abc ∼ f bca and the identity (26) is
Because of Jacobi identity only two group structures are independent here:
Since these two group structures are independent, we come to the equations
We can solve at the beginning the first one:
and then to check that the second equality is also satisfied. In writing this equation we have used the symmetry properties (25). We introduce Fourier transformations 2 Γ(x, y, z) = dp
The condition (29) in momentum space is
It can be transformed to dp 1 dq 1 dk 1 dp 2 dk 2 δ(
and then by momentum redefinitions in the second integral one obtains dp 1 dq 1 dk 1 dp 2 dk 2 δ(
By removing one of delta functions in each part one obtains
By making the last simplification one obtains
Thus, finally the condition (29) takes the form
This is an equation for a function of three variables, which will be solved below. First we show that there is simple ansatz which satisfies Eq. (30). Indeed, by choosing ansatz
whereG is the Fourier image of some function G −1 c , we can substitute this expression in Eq. (30):G
This is an identity. That is, for the ansatz (31), Eq. (30) is valid. Now we will demonstrate that this anzatz is unique solution.
In general, the functionΓ(p, q, k) is a function of three independent Lorentz invariants, since the moments p, q and k are not independent but related by conservation of the moments, p + q + k = 0. We can choose p 2 , q 2 and k 2 as those independent invariants,
Therefore, we can rewrite the basic equation (30) as
Let us introduce into the equation (33) new independent variables,
The number of the independent variables is six, since in (33) we have only three independent Lorentz vectors p 2 , k 2 , k 1 . Using these vectors we can construct six Lorentz-invariant values above. In terms of these new independent variables the basic equation (33) looks like
We consider equation (35) as an equation for an analytical function of three variables in R 3 space. We observe that the r.h.s. of (35) does not depend on x for any values of y, z, u, v. There is the unique solution to this -the dependence on x must be factorized in the following way:
where ϕ(x) is some function, and F 1 (y, z) and F 2 (u, v) are other functions. The rigorous prove of this statement is given below . The two equations in (36) imply
where F (z) is some function. By substituting this in Eq. (35) we immediately infer that F (z) = constant × ϕ(z). Rescaling ϕ(z) by an appropriate constant, we obtain:
Let us give a rigorous proof that the factorization (36) of the x dependence is the unique solution to equation (35). Denote h ≡ ln f. Applying logarithm to (35), we have h(x, y, z) = −h(u, x, v) + terms independent on x.
Applying d m dx m , m = 1, 2, ... to (38), we obtain
This means that the Taylor expansions in x around the point x = 0 for functions h(x, y, z) and h(u, x, v) are
whereφ
Applying exponent to both the sides of (39) and (40), we obtain
where ϕ(x, y, z) = expφ(x, y, z). In (42) the l.h.s. is y-and z-independent. Hence, ϕ(x, y, z) is also y-and z-independent: ϕ(x, y, z) ≡ ϕ(x). Thus, we can rewrite Eqs.
(41) and (42) as Eq. (36), where
This proves (36) and thus (37). Thus, we can conclude from (37) that (31) is the unique solution forΓ(p, q, k). To go back to the coordinate representation, we have to perform a Fourier transformation of (31),
By substituting this result in the second of equalities (28), we can see that it is also satisfied by this solution. One can take the correct tree level normalization of T abc
and present the final result for the functional structure of Lc 2 proper correlator in the following form:
As we have mentioned above, the natural assumption (44) about the group structure of the proper correlator Lc 2 has been done. However, we could avoid this assumption. Indeed, if all the group structures in (26) are independent, we obtain from there, instead of (28), three equations
which are not true even at tree level as can be seen from Eq. (27). This means that at most two of the group structures must be independent to have a consistent solution. In such a case we come again to the necessity to solve Eq. (29) that has unique solution (43) as we have demonstrated above. Substituting this solution in Eq. (26) we obtain Jacobi identities for T abc which means that they are structure constants. In detail, this procedure can be done as follows. We can substitute the result (43) in (24)
and then redefine fields L and c
The second term in Slavnov-Taylor identity (15) is covariant with respect to this change of variables,
as can be explicitly checked, but the expression (45) takes the local form,
By substituting this in the ST operator (46) one concludes that
solves it. The reason for this is that this f abc structure appears also at the level of the classical action
and we already know that this structure satisfies the ST operator (46). Furthermore, there can be no other solution for T abc , because (47) is the only one 3-tensor in the adjoint representation of the gauge group that is antisymmetric in the last two indices and satisfies Jacobi identities. Thus, the final result for the functional structure of Lc 2 proper correlator is
In conclusion of this section we present arguments that the form (48) of the Lcc correlator remains unchanged even if corrections from LccA correlator are allowed to contribute to the ∼ Lc 3 term in the ST equation, i. e. the first term in the ST identity (15) contributes as well. This results in corrections to Eq. (26). In such a case we can demonstrate that the basic equation (35) will be modified to the following form:
The new function f 2 of the variables (34) parameterizes the contribution from the LccA correlator. As one can see, there is a four-dimensional subspace of the six-dimensional space (34) with coordinates x, y, z, u, v, w which is intersection of two hyperplanes x = u + z + y + v − x − w and v = z where the contribution of LccA in Eq. (49) disappears. In this four-dimensional subspace Eq. (49) takes the same form as the basic equation (35) takes in the six-dimensional space
Unfortunately, at present we do not have a clear proof that the factorization (37) is the only solution to this equation. However, there are several strong indications in favor of uniqueness of the factorization. Indeed, one of them is that if we reduce the subspace in consideration further to u = y = z and w = 4αz, where α is an arbitrary real parameter, we obtain
This suggests
As we have shown above, the factorization (37) is the only solution for such type of equations.
Another indication in favor of the factorization (37) is that for the region of the fourdimensional subspace in consideration where z is much larger than each of u, y, and w we have in the leading order of u/z and y/z the equation
that also requires the factorization (37) as the only solution since the information about w disappears on the l.h.s.
As the third indication, we can decompose logarithm of Eq. (50) in Taylor expansion in vicinity of any point in the four-dimensional subspace with coordinates u, y, z, w. We then obtain, for the function h = ln f at the quadratic order of Taylor expansion, separability of the variables as the only solution. But the separability for h means the factorization for f. Further, we have indications that the separability must occur at any order of Taylor expansion.
Thus, we have shown that there are at least three arguments in favor of the factorization (37) being the only solution also for the Eq. (50), where this latter equation takes into account possible corrections from the LccA correlator to the basic equation (35).
Solution to the correlator of K m A m c type
Starting from this point we can repeat the method that has been used in Ref. [6] for deriving the solution to ST identities for supersymmetric theories. As it has been noted at the end of Introduction, the antighost equation (16) restricts the dependence of Γ on the antighost field b and on the external source K m to an arbitrary dependence on their combination
We can present this dependence of the effective action on the external source K m in terms of a series
where we assume contractions in spacetime indices m j . The coefficient functions of this expansion are in their turn functionals of other effective fields (11),
whose coefficient functions for example in case L = 0 are ghost-antighost-vector correlators. F 0 is a K m -independent part of the effective action. The spacetime indices m j of F n will be omitted everywhere below since they are not important in the present analysis. Our purpose is to restrict the expansion (51) by using the ST identities (15). Let us consider for the moment the terms of (51) without the field L. The noninvariance of these terms with respect to the ST identities (15) must be compensated by the first term (23) of the series (19) or possible interactions of this term with physical effective fields because δΓ δL (x) of such terms only has no L. The total degree of the ghost fields c in F n must be equal to n since each proper graph contains equal number of ghost and antighost fields among its external legs. Let us consider terms in the effective action whose variations are cancelled by variations of the ghost field caused by the first term (23) of the series (19). To start we consider the F 1 (x 1 ) coefficient function in the expansion (51). The corresponding term of the lowest order in fields in (51) is
where −i2 G(x − x ′ ) is a 2-point ghost-antighost proper correlator. It is an Hermitian kernel of the above integral,
We can make any change of variables in the effective action Γ. Let us make the following change of variables:
Here G X (x − x ′ ) are some dressing functions, 3
In terms of new variables the effective actioñ
must satisfy the identity
which is the identity (15) re-expressed in terms of the new variables according to (53). As one can see the ST operator is covariant with respect to this change of variables except for the gauge fixing term, which remains unaffected by quantum corrections anyway as mentioned earlier.
One can make the change of variables (53) in the integral (52).
While the dressing function G c (x − x ′ ) has been defined through the solution (23) to the operator (20), the dressing function G A (x − x ′ ) has not been defined yet. We define it from the requirement
In such case the term (56) after the change of variables (53) simplifies to
The first term in ST identities (55) can also be expanded in terms of
where we assume contractions in spacetime indices m j . Again, the spacetime indices m j of M n will be omitted everywhere below since they are not important in the present analysis. M 0 is theK m -independent part of (58). We can consider that the l.h.s. of (58) is the result of an infinitesimal transformation inΓ, in which instead ofÃ m (x) we have substitutedÃ
. Eq. (57) implies that the "gauge" transformation (59) can be rewritten as
The sum of the part quadratic inÃ of F 0 and the F 1 -type term (57) contributes to M 0 by yielding a term ∼Ãc. However, M 0 must be equal to zero 4 . Hence, the part quadratic inÃ of F 0 must be invariant, at quadratic order, under the aforementioned "gauge" transformation, implying the form
where Z g 2 is a number that depends on couplings and a regularization parameter of the theory, and O is some differential operator. Later we will see how the ST identities put restrictions on such an operator.
Having fixed the form of the quadratic term (57) in F 1 , we consider the vertex of next order in fields in F 1 , which looks like ∼ ∂ mb +K m Ã mc . We will show now that the structure of the vertex ∼ ∂ mb +K m Ã mc is fixed completely by the quadratic term (57) and by the term (23). According to the Slavnov-Taylor identity (55), the contribution of ∼ ∂ mb +K m Ã mc of the F 1 part of the effective action into M 1 caused by the quadratic term (57) due to the substitution (59) must be cancelled by the variation of the ghost field caused in (57) by the first term (23) of the series (19) due to substitution (21). According to our conjecture, the term (23) has the form
Indeed, the only contribution to M 1 of the order of
whereΓ| F 1 is the F 1 part of the effective action. One could think at first that the F 0 − and F 2 − type termsΓ| F 0 ,Γ| F 2 of (19) might also contribute to the term of order
However, δΓ| F 0 δÃ m (x) starts with terms linear inÃ m (x). Thus, the F 2 part of the effective action does not contribute to the term of the order of ∼ ∂ mb +K m ∂ mc 2 in M 1 , only the F 1 part of the effective action does. Hence, the term of order ∼ ∂ mb +K m Ã mc in F 1 is the term of the same order that is contained inK m (x)∇ mc (x) because only in this case the terms ∼ ∂ mb +K m ∂ mc 2 in M 1 will be cancelled by the second term in ST identities (55), which will result in
due to substitution (21). Thus, the term of lowest order in fields in
All the terms in F 0 of higher orders inÃ m (x) are fixed by themselves in an iterative way due to the requirement that F 0 must be invariant with respect to the substitution (59). Taking into account (61), we see that the first invariant term is
whereF mn (x) is Yang-Mills tensor ofÃ m (x). That is, the physical part of the effective action can be restored from the requirement of its invariance with respect to the gauge invariance in terms of the gauge field dressed by the dressing function. Here we see that the differential operators O in Eq. (60) between two Yang-Mills tensors must be covariant derivatives. For example, the following term is allowed,
where f 2 is another number that depends on couplings, and Λ is a regularization parameter of the theory. Starting from the fourth degree ofÃ m (x) higher order gauge invariant contributions like
into F 0 are allowed. Here f 3 is another number that depends on couplings.
Further steps for higher correlators in K m and L
We consider now the coefficient functions F n with n > 1 in (51) for L = 0. There are two possibilities here. The first possibility is that these terms of higher degrees inK do not respect the gauge invariance of the physical part of (51) created by the F 1 term. In such a case F 2 contributes to M 1 but we do not have anything that can compensate this contribution by ghost transformations induced by the second term in the ST identities (55). Hence, F 2 = 0. If we consider F 3 , it contributes to M 2 and, in general, could be compensated by ghost transformations in F 2 . But F 2 is zero, hence, F 3 is also zero. We can repeat the former argument for all higher numbers n of F n . All coefficient functions F n with n > 1 are equal to zero in the first possibility. The second possibility is that the terms of higher degrees inK respect the gauge invariance of the physical part of (51). In such a case F n with n > 1 does not contribute to M n for any n. In supersymmetric theories this possibility does not exist [6] due to chiral nature of the ghost superfields. However, in the nonsupersymmetric case one can invent, for example, F 2 constructions such as the following one 
Such a term gives zero contribution to M 1 , since its variation with respect toK is proportional to∇ m (scalar function) and its contribution to M 2 can be cancelled by the transformation of the ghost field in F 2 if the coefficient before (64) has been fixed in an appropriate way. This can be proved in the same way (8) which has been used to derive the BRST transformation in Section 2.
We have considered the terms in the effective action whose variations are cancelled by variations of the ghost field caused by the first term (23) of the series (19). In general, some sophisticated interactions of the term (23) with physical fields can be introduced. However, again we can state that the higher order terms must respect the already established invariance with respect to the Slavnov-Taylor operator for the terms of lowest degrees in fields. In our case for example we can write for interactions of the term (23) with physical fields by using the following substitutioñ 
However, these terms cannot change the structure of the physical part of the effective action since it is already determined by the terms of the first order in the auxiliary field K m .
One can consider possible terms with higher degrees of L. For example, the sum of (23) and 
satisfies the identity (20) if 4k is the rank of the gauge group. If these terms exist it is also necessary to consider the dependence of F n on the auxiliary field L, since the substitution due to the second term in the ST identities would produce these terms. However, at the end we put all the auxiliary fields equal to zero, and therefore all the terms with higher degrees ofL do not have any importance. In comparison, the situation with theK m field is different. Indeed, terms with zeroK m are still important since they are responsible for higher degrees of ghost-antighost correlators which may have applications in some models.
6 Conjecture for the physical part of the action Taking into account the structure (61) of the term linear inK m , one can come to a natural conjecture about the form of the part of the effective action that depends only on the gauge effective field A m . Namely, due to the ST identity (55) in terms of the dressed fields, the structure of the effective action is where all auxiliary fields K and L are set equal to zero. It is necessary to make three comments here:
• The function G is a series in terms of covariant derivative with dressed gauge connection. The part of this series without gauge connection G
